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Graphene synthesis
1 . Graphene samples were grown on 25 μm thick of Cu foils (Sigma-Aldrich, 99.98%) by CVD at ambient pressure. The Cu foil was loaded into a CVD furnace and heated to 1000 o C in 50 sccm of flowing H 2 . After 1000 o C was attainted, the foil was annealed for 1 hour. Then 10 sccm CH 4 was flowed for 30 min. The system was then cooled to room temperature.
Graphene transfer
2 . The PMMA-mediated transfer procedure starts with coating one side of the as-synthesized graphene with PMMA(Microchem) resist. After being cured at 180 o C for 1 min, the another side of the sample was treated with O 2 plasma to remove the graphene on that side. The sample was then left in Ammonium persulfate (VWR, 98%) solution for overnight to completely dissolve away the copper layer. Then the graphene was transferred to another substrate (e.g. glass coverslip). The PMMA coating was removed with acetone and isopropanol. 3, 4 . GO was prepared by a modified Hummers method using graphite powders (Bay carbon, SP-1). In a typical reaction, 23 ml H 2 SO 4 was added to a mixture of graphite flakes (0.5 g) and NaNO 3 (0.5 g), and the mixture was placed in an ice bath. Then 3 g of KMnO4 was slowly added. Once mixed, the solution was transferred to a 35 o C water bath and stirred for about 1 h, at which time 40 ml of water was added slowly and the solution was stirred for 30 min while the temperature was raised to 90 o C. Finally, additional 100 ml of water and 3 ml of H2O2 (30%) were added. The warm solution was then filtered and washed with 100 ml of water. The filter cake was then resuspended in water by mechanical agitation. Low-speed centrifugation (1000 rpm) was used and repeated (3-5 times) to remove all visible particles from the precipitates. The supernatant then underwent two more high-speed centrifugation (8000 rpm) steps for 15 min to remove small GO pieces and water-soluble byproduct. The final sediment was redispersed in water with sonication using an ultrasonic cleaner, giving a solution of exfoliated GO (~ 100 nm) with concentration of 2 mg/ml. 5, 6 . For pegylation, GO suspension (5 ml) was bath sonicated for 1 h to give a clear solution. 1.2 g of NaOH and 1.0 g of chloroacetic acid were added to the GO suspension and bath sonicated for 3 h to convert the -OH groups to -COOH via conjugation of acetic acid moieties giving GO-COOH. The resulting GO-COOH solution was neutralized using hydrochloric acid and purified by repeated rinsing and centrifugation. The GO-COOH suspension was diluted by a factor of 2, and 24 mg of 6-arm polyethylene glycol-amino (Sunbio Inc.) was added to 6 ml of diluted GO suspension. The mixture was sonicated for 10 min. Then N-(3-dimethylaminopropyl-N'-ethylcarbodiimide) hydrochloride (EDC, from Sigma Inc.) was added in two portions to give a concentration of 4 mmol/L, the mixture was allowed to react overnight. The final product (GO-PEG) was obtained by ultracentrifugation at 45000 rpm in phosphate buffered saline (PBS) solution for 1 h, saving the supernatant (yield 50%), which was stored at 4 o C. The aggregates were discarded. 
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